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(54)Title: VITAMIN D 3 DERIVATIVES AND PROCESS FOR PRODUCING THE SAME 



(57) Abstract 

1 ,25-Dihydroxy-2-methyl vitamin D 3 
derivatives represented by general formula (I) 
wherein R t and R 2 each independently represents 
hydrogen or tri(C 1 _ z alkyl)silyl; and the asymmetric 
carbon atoms at the 1-, 2- and 3-positions each 
independently has an a- or p-configuration. These 
compounds are useful as remedies for osteoporosis, 
rachitis, accessory thyroidal hyperenergia, etc. 
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S © y 'J tc $ < :t^T!t5. 
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1 6 

t -^y7i=jk> 'JHDUH, h 'J X^;i,-> Vfrbyy? 

(iv) KE&*UT:fcD, *^-hi:*^T l4 t gJ&sai/ 

Tfrfc&m (IV) fcffl^ ^£f*@2g£|t?#T£j*j££-KL T 
SfltS^tKiO, tf^5>D 3 |S^^0SS^Fa1#: (in) £ 

(3R, 4 R, 5R) -3, 5 - tf ^ (t -^y^ ? ;k>U^ 
**~>) -4-^^)1.- 1 -^/7^>- 7 -^T> (38) fc^tf 
(3S, 4R, 5R) -3, ( t - f^Jl * ^ ,j ;p 

20 - 4 -^^;u-i -^^^>- 7 _^ > (39) 



10 
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TBDPSCI 

MeO-,C^ ^\ Imidazole MeO-,C. /\ DIBAL-H ^ ^ 

- OH " *Y OTBDPS *- HO^^^OTBDPS 

(46) (47) (48) 

TPAP Ph 3 P + CH 3 Br- 

NMO , ° HC Y^OTBDPS BuLi » ^Xhtphp. mCPBA^ 

(49) (50) 



r> H 



OTBDPS 



(51) 




1 . TMS— = ^TMS 

BuLi 
BF 3 • Et 2 Q 

2 . frffi. *~HCT "Y" "OTBDPS 

(52) 

(R)/(S)-MTPAC1 
DMAP 

TMS 



-TMS 




(RV(S)-MTPAO' 




(R)/(S)-MTPAC1 
DMAP 



TMS 



OTBDPS 



(R)/(S)-MTPAO* 




OTBDPS 



(R)-MTPA^- X r- k> (54) 
(S)-MTPA^.7,y-)U (55) 



(R)-MTPA-X 7, t ;U (56) 
(S)-MTPA-X * 7- ;U (57) 
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1 8 



•TMS DHP 
TsOH 



HO 1 '**' Y^OTB DPS 
(53) 



c - 

THPCT" ^r^'OTBDPS 
(58) 



TBAF 




THPO* "Y" " OH 
(59) 



1 . DMSO 

(COC1)-, 


2 . Et 3 N THPO' 



r 



<^MgBr 



(60) 




1 . TsOH 



2. £ 



HO*" 





HO" X "OH 



(22) 



(23) 



TBSOTf 
2,6-Lutidine 



TBSOTf 
2,6-Lutidine 





TBSO*'" "V^ ^*OTBS TBSO*" "Y" "OTBS 
(38) (39) 




2,2-dimethoxypropane 
CSA 



2,2-dimethoxypropane 
CSA 





(63) 



X^r-A 3 
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1 9 



[±S2;*3r- A4»» TBDPSC 1 « t - 7 ^ )l y x. ~ )l is V )V 
^D'JH, DIBAL-Htt7j(ifbyWvy5 : ^7Jl/$r^A 1 T 
PAP«7"h^-7°Dt 8 ;l'T> ; e-'j7A^>^;i,^^--h, nmoij 

5 MTPAC HJa-^h^y-a - ( h U 7 )l * □ y< 5=- 

Jl") 7x-JV7t5 1 J^D 'J F, DMAPtt4-y^j|/7$/f 
U^>, D H P }J y h F □ k' 7 > , TsOHBFyJH, TBAF 
afl^77'f^7> : E-^A7jWJ H , TBSOT f \t t - 

'J ^ h u 7 7 - h *i b, t b d p s (i t - y 

10 71-Jky'JJH, TBSttt-7*fJk>7fJk>iJjl/|, THP 
ttrh7t FDt!7-JH5It 0 ] 

d <D #J O (3: (4R, 5S) y 'J - Xtt±IBX + -A 2 

TM# <=> n^Mb^t/ (5 2) t/^IWI^/^^jg^Hi; D , (4S) 

5/U-X«tB^j^^^TfB7t^«ttx^^;Kt:-&^ (6 4) £/JH> 

15 fc 1^ 4£ & MSt & J: 0 ^j5Jc-r^) £ t^-e#§ 0 




(64) 



WO 98/50353 PCT/JP98/01979 

2 0 

(s) -3 - ( t - 3i - u ;i/^-^->) -2 

-*^)l7 0 n¥^-r-h (47) (£> fi£ 



10 

Me0 2 C >v ^\ OH MeO,C\ 

(46) (47) 



*OTBDPS 



15 7)vzs>mmn.y. (s) - 3- tFD^y-2-^f 

;i/7°ntf^-^--h (46) (1. 9ml, 2. Og, 16. 9mm 
ol) SJ?^nD^^>i 00ml CiliL, (2. 
3 g , 32. 5mmol),TBDPSCl (4. 3ml, 16. 
9 mm o 1 ) £ Jo A, 5^K8t^Lfc. H 2 O^JnA, Bfc&x^;i, 

7 4 (60g, 2%AcOEt^^» 7?»fib, MfifS^O 

(47) (6. 5g, quant) £ ?# 0 
'HNMR (400MHz, CDC1 3 /TMS) <5 : 
25 1.04 (9H,s). 1. 15 (3H, d, J = 7. 0Hz) . 2. 72 (1H, dquin, J = 5. 8. 7.0Hz), 
3. 67 (3H, s), 3. 73 (1H, dd, J = 6. 4, 9.8Hz), 3. 83 (1H, dd, J = 9. 8. 6.4 
Hz), 7. 35-7. 44 (6H, m) , 7. 64-7. 68 (4H, m) 
MSm/z325 (M'-Me-Me) , 299 (M f -tBu) 



WO 98/50353 ^ PCT/JP98/01979 

2 1 

2 ] 

(R) -3 - ( t - ji — u ;u^-^->) -2-^^;i/ 

y □ /I / - ;|/ (48) 

5 

Me ° 2C V^OTBDPS ► HO'^Y^ VsOTBDPS 

(47) (48) 



10 T)Vz! >m-mm.T, *?-)V- (S) - 3- (t-7*fJl/y7i- 

;u s> >j ;i/ ^ v ) - 2 - ^ ?;1/7°d tr^- h (47) (1. og, 

2. 7mmol) $SlhJH>5 Om 1 Ciil, OtflMD 
IBAL-H/^^+r> (5. 7ml, 5. 7mmo 1) &J[lAT 
1 5^F B 1Ijflfc. SJSKtCS^Kx 

15 JP^.T5§f)JC0 D I B A L - H L , 0. 5N HC IT 

h if 5 7 J (30g, 4-10%AcOEt - ^^rV >) T"ill> 
te&mVt<D ( 4 8 ) ( 9 6 8 mg, quant) ^Iffc, 

20 'HNMR (400MHz, CDCI3/TMS) <5 : 

0. 83 (3H, d, J = 7. 0Hz) , 1. 06 (9H, s) , 1. 99 (1H, ddddq, J=4. 6, 5.2, 6. 
2. 7.0Hz), 2. 58 (1H. bs) , 3. 60 (1H, dd, J = 7. 6, 10. 1Hz), 3. 97 (2H, d, 
J = 6. 4Hz), 3. 72 (1H, dd, J=4. 6, 10. 1Hz), 7. 37-7. 46 (6H, m) , 7.67-7. 
6 9 (4H, m) 

25 MSm/z328 (M + ) , 271(M t -tBu) 



[#%03 3 ] 
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2 2 

(S) - 3- ( t - 3i -;u~> U j|/3-=fr->) -2-p<5P;u 

y □ A° - )l (49) CO^fifr 



HO" 



v OTBDPS 



(48) 



OHC, 



"OTBDPS 



(49) 



10 



15 



7Jizf>mmm.T (r) -3 - (t-mj?7i=jk>'jw 

^y) - 2-^;^n/W-^ ( 4 8 ) ( 7 2 5 mg, 2. 2m 
mol) SKJgy^nn^^>4 OmlCjgib, 0°CTMS-4 
A (30mg) , NMO ( 8 6 2 mg, 11. 1 mm o 1 ) , T P 
AP (cat) ZMpLTI 5»Wattl, ijacSbT-ftft^b 

b *?5 7 4 ( 2 1 g , 4 % A c 
OEt "^» TffiML, Mfe^^co ( 4 9 ) ( 7 0 0 mg, 

97%) 

'HNMR (400MHz, CDC1 3 /TMS) <5 : 

1.04OH. s), 1. 10 (3H. d, J = 7. 0Hz) , 2. 56 (1H, ddddq, J = l. 3, 4.8, 6. 
1, 7.0Hz), 3. 87 (2H, ddd, J = 4. 8, 6.1, 10. 0Hz), 7. 36-7. 46 (6H, m) , 
7. 63-7. 67 (4H. m) , 9. 77 (1H. d, J = l. 5Hz) 
MSm/z325 (M + -H) , 269 (M*-tBu) 



25 [##0ij4] 

(S) - 4- ( t x-j>yij;^^-» - 3 - j* JU 



20 



- 1 - 7 J- > ( 5 0 ) CD-S-eE 
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5 (49) (50) 

7;^>I1IT, Ph 3 P + CH 3 Br - (2. 2g, 7. 4m 
mol) i^THFl 5ml iZlBkm b . 0 T:t-^^;U Uf^A ( 5 . 
2ml, 9. 3mmol) £tjnA, 20 # R!3&# L fc. dtl & 
10 (S) - 3- ( t - jc -)Vls U Jl^-^i/) -2-*3-)V 

7U/^-JV (4 9) (1. 2g, 3. 7mmo 1) ©TH FSi 
15ml COtlriO^, 15» b , iSi:HT4 5 ^ 

15 b&&, i§i$@Sb^Co ti^ftS*7Ai70TK^77W (1 

2g, 2%AcOEt^^» TIISI, MfiMj^tf) (50) 
(1. 1 g , 92%) £f#fe c 
'HNMR (400MHz, CDC1 3 /TMS) <5 : 

1. 03 (3H, d, J = 7. 0Hz) , 1. 05 (9H, s) . 2. 39 (1H. ddq, J = 6. 0, 6.7, 7. OH 
20 z), 3. 49 (1H, dd, J = 6. 7, 9.7Hz), 3. 57 (1H, dd. J = 6. 1, 9. 7Hz) , 5.01 
(3H, m), 7. 35-7. 44 (6H, m) , 7. 65-7. 68 (4H. m) , 9. 77 (1H, d, J = 1. 5Hz) 
MSm/z267 (M + -tBu) 

[###J 5 ] 

25 (3S) - 4- ( t - 7^)1 jyy xZJl/y U - 3 - / 



- 1 - ^f>t^y H (51) (D^fiE 
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O H 

^^OTBDPS ^ l>S^OTBDPS 

<" 50 > (il) 



T )lu*>nmm.T (50) (1. 0g, 3. lmmol) 
y^nD/^>25mll;||L OtTmCPBA (1. 4 g , 
7. 4 mm o 1 ) SrJP*., 15^^Jt^b^„ ^n^i^CIbt 

%B.^f&!%}%:£) "7 n ^ h $ ^ y j ( 3 0 g , 2%Et 2 0-A + 
+)■» Till, M&ffiW<D (51) (1. l g , quant) £ 

15 'HNMR (400MHz, CDC1 3 /TMS) 6 : 

0. 99 (3H, d, J = 6. 8Hz) , 1. 05 (5H, s) , 1. 07 (4H, s) , 1. 58 (1H, dtq, J = 5. 

0, 6.7, 7.0Hz). 2. 57 (4/9H, m), 2. 60 (8/9H, dd, J = 2. 7, 5.0Hz), 2. 

73 (4/9H, dd, J = 4. 3, 5.0Hz), 2. 76 (5/9H, dd. J = 4. 3, 5.0Hz), 2.85(5 

/9H, ddd, J = 2. 7, 4.3. 7.0Hz), 2. 97 (4/9H, ddd. J = 2. 7, 4.3, 7.0Hz), 
20 3. 49 (1H, dd, J = 6. 7, 9. 7Hz) , 3. 62 (1H, dd, J = 7. 0, 9. 7Hz) , 3. 70 (1H, 

dd, J = 5. 0, 9.7Hz), 4. 02 (3H, m) , 7. 39 (6H, m) , 7. 67 (4H, m) 

MSm/z283 (M + -tBu) 

[#%0J 6 ] 

25 (2S, 3S) -1- (t-rf;^7irj^>ij)l>t^'» -2 
- 6 - h 'J > 3=- ;i/ -> U - 5 - ^\^->> - 3 -yt-)V (5 



2 ) j3 «fc # ( 2 S , 3R) 
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2 5 

^->) -2-^^)1-6- h'J^^;v->u;t/-5-^^->>-3- 

Jr-)V (5 3) (D^tfL 




7 )i3>mmm.T. if-ji/hu^fjk>7> ( 7 8 0 mi, 5. 

10 Ommo 1) ^THF4 Om 1 C^il, 0 DTy^JHJ f^A 

(4 . 5ml, 5 . 0 mm o 1 ) SriQ*., 2 0 #mt#bfco ^ n 
^-7 StC^Sb, (5 1) (1. 7g, 5. Ommo 

1) ©THFilK4 OmlCiA, BF 3 -Et 2 0(9. 5ml, 
5. Ommol) £}jq*_T 1 5 #|HUf # lfil;lU)5^$b 

is c 2 mmmw vr^ znizmtumitT >^-v A^mm^m^. m 

^DTh^*^^^ (5 1 g, 2%E t 2 0-A^it» TiSb, 
(52) (1. 2g, 52%), (53) (1. lg, 49%) ^ 
20 ^fnfeig?fttt#lt UTf fc 0 
(52) 

'HNMR (400MHz, CDC1 3 /TMS) 5 : 

0. 14 OH, s), 1. 00 (3H, d, J = 7. 0Hz) , 1. 06 (9H, s) , 1. 92-1. 99 (1H, m) . 
2. 42 (1H, dd, J = 7. 0, 10. 1Hz), 2. 50 (1H, dd, J = 6. 7, 10. 1Hz), 2.84 
25 (1H. d, J = 3. 1Hz), 3. 67 ( 1 H, dd, J=6. 4, 10. 2Hz), 3. 75 (1H, dd, J=4. 2, 
10.2Hz), 3. 79 (1H, dd. J = 4. 3, 10.4Hz), 7. 37-7. 46 (6H, m) , 7.65-7. 
68 (4H, m) 

MSm/z381 (MMBu) , 269 (M t -Me-2Ph) , 
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2 6 



10 



15 



20 



239 (M*-2Ph-3Me) 
(53) 

'HNMR (400MHz, CDC1 3 /TMS) 6 : 

0. 15(9H. s). 0. 91 (3H, d. J = 7. 1Hz), 1. 07 (9H. s) . 1. 93-1. 99 (1H, m) . 
2. 46 (1H, dd. J = 6. 4. 10.6Hz), 2. 54 (1H, dd, J = 6. 4. 10.6Hz), 2.84 
(1H, d, J = 3. 1Hz), 3. 67 (1H, dd, J = 6. 4, 10.4Hz), 3. 74-3. 76 (1 H, m) , 
3. 79 (1H, dd, J = 4. 3. 10.4Hz), 7. 37-7. 46 (6H, m) , 7. 6 5-7. 68 (4H, m) 
MSm/z423 (M f -Me) , 365(M + -TMS), 
308 (M + -TMS-tBu) 

7 ] 

MT P AiXfJi/Wg^ (T)ln-)V (X) <DmMmm<D&fr) 
>\zmmh, DMAP (2M5S) , (R) -feb<« (S) -MT 

paci (2^s) san*., 4nm$tw\.fc 0 Kifcm&^<D 

££TLC (10%AcOEt-A+f» iriil, MTPAX 
X 5r )V £ ?# 7c . 

fo^tm (5 2) ^g>^^^ ( 5 4 ), (5 5 ) (D^tfj 




TMS 




.TMS 



HO 1 



OTBDPS 



(R)/(S)-MTPAO' 



OTBDPS 



(52) 



(R)-MTPAJ^ 7, -r ;U (54) 
(S)-MTPA * 7- ;u (55) 



(54) (R) 

: 3 0 % ( 4Efe^--r 



WO 98/50353 PCT/JP98/01979 

2 7 

'HNMR (400MHz, CDC1 3 /TMS) 5 : 

0. 1 2 OH. s) . 0. 80 (3H, d, J = 6. 7Hz) , 1. 06 (9H. s) . 2. 17 (1H. q. J = 6. 7H 
z), 2. 68 (1H, t, J = 6. 7Hz) , 3. 41 (2H, dd, J = 3. 0, 10.3Hz), 3. 58 (3H, 
s), 5. 46 (1H, dd, J = 6. 1, 10.3Hz). 7. 28-7. 46 (9H, m) , 7. 49-7. 55 (2H, 
5 m), 7. 61-7. 65 (4H, m) 
(55) ( S ) 
iRsp : 2 5 % (M&Tfr'f )l) 
'HNMR (400MHz, CDC1 3 /TMS) 6 : 

0. 12 OH, s) . 0. 86 (3H. d. J = 7. 0Hz) . 1. 07 (9H. s) , 2. 28 (1H, q, J = 6. 1H 
10 z), 2. 57 (1H, dd, J = 5. 8, 10. 6Hz), 2. 71 (1H, dd, J = 6. 1, 10. 6Hz) , 3. 
46 (3H, s), 3. 48 (2H,'m), 5. 49 (1H, dd, J = 5. 8, 9.8Hz), 7. 28-7. 46 (9H, 
m), 7. 49-7. 56 (3H, m) , 7. 60-7. 69 (4H, m) 



(53) ( 5 6 ), ( 5 7 ) <DteJ& 



15 



HO 1 




TMS 



OTBDPS 



(R)/(S)-MTPAO*"' 




•TMS 



OTBDPS 



(53) 



20 



(R)-MTPA J- 7 -f )\s (56) 
(S)-MTPAJ- 7 -T ;U (57) 



(56) ( R) 

: 1 3 % )V) 
'HNMR (400MHz, CDC1 3 /TMS) <5 : 
25 0. 07 (9H, s), 0. 95 (3H. d, J = 7. 0Hz), 1. 05 (9H. s) , 2. 26 (1H, q, J = 6. 7H 
z), 2. 55 (1H, dd, J = 6. 1, 11.6Hz), 2. 75 (1H, dd, J = 5. 2, 11. 6Hz). 3. 
42 (3H. s). 3. 56 (1H, dd, J = 5. 8, 10. 7Hz) , 3. 64 (1H. dd. J = 6. 5, 10. 7H 
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2 8 

z), 5. 27 (1H. dd. J = 5. 8, 11.6Hz), 7. 28-7. 45 (9H, m) , 7. 50-7. 56 (2H, 
m), 7. 59-7. 65 (4H. m) 
(57) (S) 

: I 7 % (Mfe^-'f ;U) 
5 'HNMR (400MHz, CDC1 3 /TMS) <5 : 

0. I1(9H, s), 0. 82 (3H, d, J = 7. 0Hz) , 1. 05 (9H, s) , 2. 1 9 (1H. q, J = 6. IH 
z), 2. 58 (IH, dd, J = 6. 7, 11.0Hz), 2. 75 (1H, dd. J = 6. 7, 11.0Hz), 3. 
49 (1H, dd, J=5. 4, 10. 3Hz), 3. 54 (IH, dd, J = 5. 8, 10.3Hz), 3. 57 (3H, 
s), 5. 32 (IH, dd, J = 6. 7, 10. 3Hz), 7. 28-7. 45 (9H, m) , 7. 59-7. 54 (2H, 
10 m), 7. 59-7. 65 (4H, m) 



8 ] 

(4R, 5S) - 6- (t - ^Jl/y7iZJk>iJj|/t^r'» -5 
15 -l-^\4 1 ->> (5 8) CP -gj- fi£ 




7J^-J1/ ( 5 3 ) (1. 0 7 g , 2. 50mmo 1) ©yi'D 
n ;* ^ >^*& (10ml) CDHP (0. 34ml, 3. 75mm 
o 1 , 1. 0 5S1) tTsOH (72mg, O. 3 7 5 mm o 1 , 

25 o. 15 mi*) £inx.> &m\z — f&tkwvrco %.jfcm\z&mmw& 

*y;l*7A^D7h^57^ (10 0g, l%AcOEt-^\=^ 



WO 98/50353 IQP PCT/JP98/01979 

2 9 

■t>->) till, M&mVt(D (58) (l. 2 6 g , 98%) £?# 
'HNMR (400MHz, CDC1 3 /TMS) 6 : 

0. 127 (9/2H, s) , 0. 135 (9/2H, s) , 0. 95 (3H, d, J = 7. 0Hz) , 1. 058 (9/2H. 
5 s), 1. 061 (9/2H, s) , 1. 41-1. 62 (4H, m) , 1. 69-1. 81 (2H, m) , 2.09-2. 
17(1H, m), 2. 38 (1/2H, dd, J = 7. 3, 17.1Hz), 2. 46 (1/2H, dd, J = 4. 6, 1 
7.1Hz), 2. 54 (1/2H, dd, J = 5. 5, 17. 1Hz). 2. 66 (1/2H, dd, J = 5. 8, 17. 
1Hz), 3. 38-3. 49 (1H, m) , 3. 58-3. 7 1 (2H, m) . 3. 75-3. 81 (1H, m) , 3.8 
8-3. 91 (1/2H. m), 3. 92-4. 06 (1/2H. m) . 4. 66 (1/2H, dd, J = 3. 1, 3. 4H 
10 z), 4. 86 (1/2H, dd, J = 2. 7. 4. 3Hz) , 7. 35-7. 44 (6H, m) , 7.65-7.70 (4 
H, m) 

[##0>J 9 ] 

(2S, 3R) - 2-^^JV - 3-rh7fc FPbf7r;|/t^y- 
15 5-^\^->>-l-^- — )V (5 9) CD "n file 



THPO*'" 




20 (58) 



Ik'&ft (5 8) (1. 13g, 2. 20mmo 1) ©THF^^ 
(20ml) C1M nBu 4 NF/THF (8. 8ml, 8. 8 
Ommo 1, 4^») £inA, ^WZ~ 4 mm%1$ b Kfom\Z7k 

25 g^nxfj^iai b7to attsi^^es?n^^7KT^^, flam 

*yj^7A^7D7h^77^ (3 5g, 20%AcOEt-^\^ 



WO 98/50353 ^ PCT/JP98/01979 

3 0 

1t>) tiil, m&mVtO (59) ( 4 5 0 m g , 96%) 
'HNMR (400MHz, CDC1 3 /TMS) 8 : 

0. 99 (3/2H, d, J = 6. 7Hz) , 1. 01 (3/2H. d. J = 7. 0Hz) . 1. 41 -1. 89 (6H+1/2 
5 H, m) , 1. 99 (1/2H, t, J = 2. 7Hz) , 2. 00 (1/2H, t, J = 2. 7Hz) , 2.13-2.19 
(1/2H, m). 2. 33 (1/2H, bs), 2. 38 (1/2H, ddd. J = 2. 4, 6.1, 17.1Hz) , 
2. 57 (1/2H, ddd, J = 2. 4, 4. 0, 17. 1Hz), 2. 63 (1/2H, ddd, J = 2. 8, 4.0, 
17. 1Hz), 2. 72 (1/2H, ddd, J = 2. 8, 7.0, 17. 1Hz), 3. 30-3. 3 1 (1/2H, 
m), 3. 41-3. 56 (3/2H, m). 3. 60-3. 8 1 (2H, m) , 3. 95-4. 0 1 (3/2H. m) , 4 
10 69-4. 71 (1H, m) 



10] 

(4R, 5R) -3-bHDb'>-4-^f Jl/-5-Th7kKD 
hf^-;i/^^'>-l-^-^7^>-7--r> (6 1) <D^J& 

15 




DMSO(0. 92ml, 12. 5mmol, 6 ^fi) CD □ 
D^>gi (4ml) iCt^t'Ji^DUF (0. 56ml, 6 
3 0 mm o 1 , 3 ^ S) £Jn*_, 7Jl/^>Hi^T, - 7 8 °C T 1 
P5!B1J£# Ufc. llbtlfc^lCft^* ( 5 9 ) (440mg, 2. 
25 08mmo 1) O^^DD^^>j|i (1 Oml) £ - 7 8 °C T in 
^T3 0»«M, E t 3 N (3. 2ml, 24mmol, 12S 
S) ^JP^., - 7 8 - 0 °CT 1 Pf Palate It. Kfcm\Z*.&to7L* 
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3 1 



ux^iiib, ^ii&ss vxm&mw(D7 ji? t h <6o> 

T^rkF (60) ( 4 2 6 m g , 2. 02mmol) ©THF 
5 mm (10ml) COttlM lfzj|/7^^->^A^O$ h*/T 
HF (4. 0ml, 4. 00 mm o 1 , 2^1) SrJn*., 0 °C tr 1 

6n^¥i£/£'#7£~> u ^A^Ds'h^^^^ ( 5 5 g, 

10 2 0 %AcOEt^^» T-mmis, m&MW<D7 U JlTJlO 
— )l ( 6 1 ) ( 3 2 9 mg, 6 8%) Sif; 0 
'HNMR (400MHz, CDC1 3 /TMS) <5 : 

0. 85 (3/4H, d. J = 7. 0Hz) , 0. 88 (3/4H, d, J = 7. 3Hz) , 0. 90 (3/4H, d, J = 7. 
0Hz), 0. 93 (3/4H, d, J = 7. 0Hz) . 1 . 47- 1 . 87 (6H, m) , 1. 98-2. 05 (1H, m) , 
15 2. 15-2. 19 (1H, m), 2. 37-2. 89 (2H, m) , 3. 37-4. 1 5 (4. 5H, n) , 4.51-4. 
84d.5H.il), 5. 13-5. 35 (2H, m) , 5. 83-5. 94 (1H, m) 

1 1 ] 

(3R, 4R, 5R) - 3, 5 - ^h Ho^'>-4 - ^fJW 1 - 

20 3-^-x>-7--1 > >(2 2):fe < fc#(3S, 4R, 5R) - 3, 5 

-y'l:HD^y-4-/fJl/-l-t^f>-7--(> (2 3) CD 




(22) 



(23) 
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3 2 

7 U ;P 7 ;U 3 — ;u ( 6 1 ) ( 3 1 5 m g . 1. 3 2 m m o 1 ) <£> 

^t?; — Jl/^il 0ml CT s OH (2 5mg, 0. 13mmol, 

o. san*., &u\z immwcwisfco jx.j&m\z&fam&fc 

ZMtl, E t 2 O T Jfttti b/to ft&tHf^ £ fiSfB£StzKT25fc<^ 

yj^7A^OTh^77^ (5 5g, 10fcAcOEt-'\ + #- 
>) TiSl, *g,^^ (D x>--r >lt&® ( 2 2 ) ( 7 9 m g , 
39%) v (23) (75mg, 37%) %nfc 0 
(22) 

10 'HNMR (400MHz, CDClj/TMS) <5 : 

0. 90 (3H, d. J = 7. 0Hz) , 1. 95 (1H, dquin, J = 2. 8, 7. 0Hz) , 2. 08 (1H, t, J = 
2. 8Hz), 2. 43 (1H, ddd, J = 2. 8, 7.0. 17. 1Hz). 2. 54 (1H. ddd, J = 2. 8, 
4.6, 17. 1Hz), 2. 72 (1H, d. J = 5. 5Hz) , 2. 96 (1H, d, J = 4. 6Hz) , 3.79(1 

H, tt,J=4. 6, 7.0Hz), 4. 44 (1H, dtt, J = 7. 0, 1.5, 5. 5Hz) , 5. 23 (1H. 
15 dt, J = 10. 7, 1.5Hz), 5. 32 (1H, dt, J = 17. 1, 1.5Hz), 5. 94 (1H. ddd, J = 

5. 5, 10. 7, 17. 1Hz) 
(23) 

'HNMR (400MHz, CDC1 3 /TMS) 6 : 

0. 83 (3H, d, J = 7. 0Hz) , 1. 83 (1H, dquin, J = 7. 0. 7. 9Hz) , 2. 07 (1H, t, J 
20 =2. 8Hz), 2. 41 (1H, ddd, J = 2. 8, 6.7, 16. 8Hz), 2. 58 (1H, ddd, J = 2. 8, 
4.0, 16.8Hz), 2. 88 (1H, bs) , 3. 41(1H. bs), 3. 74 (1H, m) , 4. 14 (1H, 
tt. J = 1.2, 7. 3Hz). 5. 19 (1H, dt, J = 10. 4, 1.2Hz), 5. 27 (1H, d t, J = l 7. 

I, 1. 2Hz) , 5. 88 (1H, ddd, J=7. 3, 10. 4, 17. 1Hz) 

25 ' 1 2 ] 

(3R, 4R, 5R) - 3, 5 - i? ( t - 7?- )V j? * 5=- )V -> U )l jr 
*zs) - 4 - *^)V- 1 - ^^>- 7 -*f > (38) CP-£j3c 
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3 3 



5 




( 2 2 ) (58mg, 0. 376mmol)(Dv^np^ 
^>^i (5ml) C2, 6-;i/5^> ? >(0. 18ml, 1. 5m 
mo 1 , 4^fi) » ^^TTBSOT f (0. 34ml, 1. 5m 
10 mol, 4iiS) SrtJDA, 0 °C 7? 1 9$ mMft L, & „ S Jc? ^ JC fig Si S 

y'J*yj^7A^D7.h^77-f (lOg, 2%AcOEt-^\ 
*U->) TSfiL, (38) (141mg. 98%) £ 

15 

'HNMR (400MHz, CDC1 3 /TMS) 6 : 

0. 0M3H, s), 0. 5(3H, s), 0. 07 (3H, s) , 0. 1 1 (3H, s) . 0. 89 (9H, s) , 0. 
90(9H,s), 0. 90 (3H, d, J = 7. 0Hz) , 1. 78 (1H, dquin, J=4. 9. 7.0Hz), 1. 
93 (1H, t, J = 2. 8Hz) , 2. 26 (1H, ddd, J = 2. 8, 7.0, 16. 8Hz), 2. 40 (1H, d 
20 dd, J = 2. 8, 4.3, 16. 8Hz) . 3. 86 (1H, dt J = 7. 0, 4. 3Hz) , 4. 11 ( I H, dd t, 
J = 5. 8. 7.3, 1.8Hz), 5. 09 (1H, dt, J = 10. 1, 1.8Hz), 5. 14 (1H, d t, J = 
17.4, 1.8Hz), 5. 84 (1H, ddd, J = 7. 3, 10.1, 17. 4Hz) 



1 3 ] 

25 7t h_F(D^^ (X > - < (III) <DmttffiW<D®:fe) 

±ISX > - -f Xb-n $5 (5mg) £ ^n^tlTir h > 0 . 4ml 

i§f& U , y^h + y^n/OO. lml iCSA (1. 5mg, 
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3 4 



ntzffl. is U iJ tf)l>±j 5 A 9 □ T h if ? y 4 (6g, 5%A 

(22) bfc^#> (62) CD-£fi£ 



10 JR^s : 8 0 % (Mfe^-f JlO 
'HNMR (400MHz, CDC1 3 /TMS) <5 : 

0. 90 (3H, d, J = 7. 0Hz) , 1. 39 (3H, s) . 1. 40 (3H, s) , 1 . 86-1. 92 (1H, m) , 
2. 01 (1H, t, J = 2. 8Hz), 2. 44 (1H, ddd, J = 2. 8, 6.1, 17.4Hz), 2.48(1 
H, ddd, J = 2. 8, 5.5, 17.4Hz), 3. 49 (1H, d t, J = 7. 6, 5.8Hz), 4. 43 (1H, 
15 ddt, J = 6. 1. 5.2, 1.5Hz). 5. 1 7 (1H, d t, J = l 0. 7, 1.2Hz), 5. 26 (1 H, d 
t, J = 17. 4, 1.2Hz), 5. 79 (1H, ddd, J = 6. 1. 10.7, 17. 4Hz) 
13 CNMR (100MHz, CDC1 3 /TMS) 6 : 

1 2. 89 (q) , 24. 10(q), 25. 24 (q) , 29.70 (t), 39.76 (d), 6 9. 66 (s) , 
70.61(d), 73.02 (d), 80.96 (d), 100. 88 (s), 115.77(0, 135.59 
20 (t) 

itttm (2 3) &t>ik&® (6 3) CD^-^c 




(22) 



(62) 



25 



HO' 




(23) 



JR^ : 8 o % (Mfe^--r ;io 
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'HNMR (400MHz, CDC1 3 /TMS) 6 : 

0. 82 (3H. d, J = 6. 7Hz) , 1. 45 (3H, s) , 1. 49 (3H, s) , 1. 51-1. 61 (1H, m) , 
2. 01 (1H, t, J = 2. 7Hz), 2. 42 (1H, ddd, J = 2. 7, 5.5, 17.4Hz), 2.52(1 
H, ddd, J = 2. 7, 4.0, 17. 4Hz) , 3. 68 (1H, ddd, J=4. 0, 5.8, 10. 1Hz), 
5 3. 91 (1H, ddt, J = 7. 3, 10.1, 1.5Hz), 5. 24 (1H, dd, J = l. 5, 7. 3Hz) , 5. 
29 (1H. dd, J = l. 5, 17.4Hz), 5. 76 (1H, ddd, J = 7. 3, 10.1, 17. 4Hz) . 
13 CNMR (100MHz, CDC1 3 /TMS) 6 : 

12. 15(q), 19. 71 (q) , 29. 70 (t) . 30. 04 (q) , 39.76 (d), 69. 66 (s) , 
70.61(d), 73.02(d), 80.96 (d), 100. 88 (s) , 115. 7 7 ( t) , 135.59 
10 (t) 

im^m i 4 ] 

15 (3S, 4R, 5 R ) - 3 , 5 - tf X ( t - Z? ^- )V >>' * ^ )]/ j/ U )l 
- 4- ^^;V-l-^-^5r>-7-<> (3 9) 




'HNMR (400MHz, CDC1 3 /TMS) <5 : 

0. 02 (3H, s), 0. 057 (3H, s) , 0. 063 (3H, s) , 0. 1 1 (3H, s) , 0. 78 (3H, d, 
25 J = 7. 0Hz), 0. 86 (9H, s) , 0. 90 (9H, s) , 1. 89 (1H, dqu i n. J = 5. 5, 7. OH 
z), 1. 93 (1H, t, J = 2. 8Hz) , 2. 26 (1H. ddd, J=2. 8, 7.0, 16. 8Hz), 2.3 
9 (1H, ddd, J = 2. 8, 4.0, 16. 8Hz), 3. 97 (1H, ddd, J = 4. 0, 5.2, 6. 7Hz) , 
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4. 12 (1H, ddt, J = 6. 4, 6.7, 1.2Hz), 5. 09 (1H, d t, J = 1 0. 4. 1.2Hz), 
5. 16 (1H, dt. J = 1 7. 1. 1.2Hz), 5. 75 (1H. ddd, J = 6. 1. 10.4. .17. 1Hz) 
MSm/z382 (M + ) , 367 (M*-Me) , 325 (M + -tBu) 

5 [###J 1 5 ] 

(3R, 4R, 5 S ) - 3, 5-h'X (t - ~f ^ )V V * ^ )l '> U )V 
-t^-jy) - A-^^-fr-i-sfZT-y-i-^y (4.0) (D£?}& 



10 




(40) 

■HNMR (400MHz, CDC1 3 /TMS) <5 : 
15 0. 01 (3H, s), 0. 049 (3H, s) , 0. 051 (3H. s) . 0. 08(3H, s), 0. 89 (18H, 

s), 0. 92 (3H, d, J = 7. OHz) , 1. 86 (1H, dqui n, J=4. 0, 6.7Hz), 1. 95 (1H, 

t, J = 2. 8Hz), 2. 38 (2H, dd, J = 2. 7, 5. 8Hz) . 3. 88 (1H, ddd, J=4. 0, 6.1, 
6.4Hz), 4. 09 (1H, t, 7. 0) , 5. 10 (1H, dt, J = 10: 4, 1. 5Hz) , 5. 14 (1H. 

dt, J = 1 7. 4, 1.5Hz), 5. 81 (1H, ddd, J = 7. 0, 10.4, 17.4) 
20 MSm/z382 (M + ) , 367 (M + -Me) , 325 (M + -tBu) 

[###J 1 6 ] 

( 3S, 4R, 5S) - 3, 5-b'X ( t - zf^)V =J * 5 1 Jl is U )V 
- 4 - 1 -jrZJ-Zs- 7 > (41) CD#fi£ 

25 




(41) 
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■HNMR (400MHz, CDC1 3 /TMS) 6 : 

0. 03 (3H, s). 0. 06 (3H, s) , 0. 07 (3H, s) , 0. 08 (3H, s) , 0. 76 (3H, d. J = 
7.0Hz), 0. 889 0H.S), 0. 892 (9H, s) . 1. 91 (1H, dquin, J = 3. 7. 7. OH 
z), 1. 97 (1H, t, J = 2. 8Hz) , 2. 36-2. 40 (2H, m) , 3. 99-4. 05 (2H, ra) , 5. 
5 09 (1H, dt, J = 10. 4, 0.9Hz), 5. 1 3 (1H, d t, J = 17. 1, 0. 9Hz) , 5. 73 (1H. 
ddd, J = 7. 6, 10. 1, 17. 1Hz) 
MSm/z382 (M f ) , 367 (M + -Me) , 325 (M + -tBu) 

1 7 ] 

10 (-3R, 4S, 5R) - 3, ( t - y* ^ )V i? * J- Jl is U )V 

- 4 - )V - I - 9 r > - 7 - > (42) <DSf% 



'HNMR (400MHz, CDC1 3 /TMS) 6 : 

0. 03 (3H, s), 0. 06 (3H, s) , 0. 07 (3H, s) , 0. 08 (3H, s) , 0. 76 (3H, d, J = 
20 7.0Hz), 0. 889 (9H, s) , 0. 891 (9H, s) , 1. 91 (1H, dquin, J = 3. 7, 7. OH 
z), 1. 97 (1H, t, J = 2. 8Hz) , 2. 3 1 -2. 43 (2H, m) , 3. 98-4. 04 (2H, m) , 5. 
10 (1H, dt, J = 1 0. 1, 1. 5Hz) , 5. 13 (1H, dt, J = 17. 1, 1.5Hz), 5. 74 (1H, 
ddd, J = 7. 6, 10. 1, 17. 1Hz) 
MSm/z382 (M + ) , 367 (M + -Me) , 325 (M + -tBu) 




C##M 1 8 ] 

(3S, 4S, 5R) - 3, 5 - tfX (t-77)li?* ^ )l is U )V 



-4-*3-)V-l-*#y L >-7-'1> (4 3) (D-£>f& 



3 8 




'HNMR (400MHz, CDC1 3 /TMS) 6 : 

0. 01 (3H. s), 0. 049 (3H. s), 0. 051 (3H, s) , 0. 08 (3H, s) , 0. 89 (18H. 
s). 0. 92 (3H, d, J = 7. 0Hz) , 1. 85 (1H. dquin, J = 3. 7, 6. 7Hz) , 1. 96 (1H, 
10 t. J = 2. 8Hz), 2. 39 (2H, dd, J = 2. 8, 6.7Hz), 3. 88 (1H, ddd, J=4. 0. 6.1, 
6.4Hz). 4. 07 (1H, t, J = 6. 7Hz) , 5. 1 0 (1H, d t, J = 1 0. 1, 1.8Hz). 5.14 
(1H, dt, J = 18. 3. 1.8Hz), 5. 81 (1H, ddd, J = 7. 0, 10.4, 17.4Hz) 
MSm/z367 (M + -Me) , 325 (M + -tBu) 

15 1 9 ] 

(3R, 4S, 5S) - 3, 5-b'X ( t - 7'?JVy^f Jl^y'J JV 
Or**/ ) - 4 - * 1 - ^ T" > - 7 - >f > (44) <Z)^J& 



20 




'HNMR (400MHz. CDC1 3 /TMS) 5 : 
25 0. 0 M3H. s), 0. 057 (3H, s) , 0. 063 (3H, s) , 0. 1 1 (3H, s) , 0. 78 (3H, d, 
J = 7.0Hz), 0.86(9H,s), 0. 90 (9H, s) , 1. 88 (1H, dquin, J=5. 5, 6. 7H 
z). 1. 93 (1H, t, J=2. 8Hz) . 2. 26 (1H, ddd, J = 2. 8, 7.0, 16. 8Hz), 2.3 
9 (1H, ddd, J = 2. 8, 4.0. 16. 8Hz), 3. 97 (1H. d t. J=4. 0. 5. 5Hz) . 4.12 
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10 



15 



20 



( 1 H, ddt, J = 5. 2. 6.7, 1.2Hz), 5. 09 (1H, d t, J = 10. 4, 1.2Hz), 5.15 
(1H, dt, J = 17. 1. 1.2Hz), 5. 75 (1H, ddd, J = 6. 7, 10.4, 17. 4Hz) 
MSm/z382 (M*) , 367 (M + -Me) , 325 (M f -tBu) 

[###J 2 0 ] 

(3S, 4 S , 5 S ) - 3 » 5 - \i X ( t - ~f ^- )V v ;* ^ )V is U )V 
$-3rzs) ~ 4 1 -jTZJ-y- 7 --f > (45) 



'HNMR (400MHz, CDC1 3 /TMS) 6 : 

0. 01 (3H. s) . 0. 05 (3H, s) , 0. 07 (3H, s) , 0. 10 (3H, s) . 0. 88 (3H, d, J = 
7.0Hz), 0. 89 (9H, s) , 0. 90 (9H, s) , 1. 76-1. 80 (1H, m) , 1. 93 (1H, t, .J 
= 2. 8Hz), 2. 26 (1H, ddd, J = 2. 7, 7.0, 16. 8Hz), 2. 40 (1H, ddd, J = 2. 7, 

4.3, 16.8Hz), 3. 85 (1H, dt, J = 7. 0, 4.3Hz), 4. 1 1 ( 1 H. dd t, J = 5. 8, 
7.3, 1.8Hz), 5. 10 (1H, dt, J = 10. 1, 1.8Hz), 5. 1 4 (1H, d t, J = 1 7. 4, 1. 
8Hz), 5. 84 (1H, ddd, J = 7. 3, 10.1. 17. 4Hz) 
MSm/z382 (NT) , 367 OVT-Me) , 325 (M + -tBu) 

immm 1 ] 

(20S) - 1 a > 2 5-yhFa^y-2 a - / ^J^ - 3 i3 - b" 
^ S > D 3 (72) <7)-£fig 
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PCT/JP98/01979 



4 0 



Br 




OR 



(8 0) 
(7 2) 



OH 



10 JL^-V yit^m (92) (17mg) & hJH>o. 3 

mwzmmv, 7 )i3>mmm,T. e 1 3 n <o. 45mn 

Xfz. Pd 2 (dba) 3 -CHCl 3 (l. 9 m g , 0. 03^ 
S) > Ph 3 P (2. 5mg, 0. 3^S) £ 1JU x. , ^Tif^b, 
#HT*X>-< >it^® (42) ( 1 3 m g , 0. 7 MfS) <£> 
15 X > 0 . 2 m 1 ^^^rip^., ^iST; 1 0 #fli!&# b, <* 5 Id 1 2 

y'J*y;^D7h^77^ (AcOEt : /\ -y- > = i : 3) ^ 
*»® b, flS-&4& (80) 

n^ntcit^m (80) ^ y 1 m 1 Kigflpb, c s a 
20 dims, i^fi) srjq^, y^ziynmm.y. £i&x— 

Sbit 0 fHtl^t4fiE^^y'J^yj^DYh^77^ ( Ac 
OEt :^\^+)->=i : 1) Till, ^bt>J-!i-^i7J^tHP 
25 LC (Lichrosorb RP-18, 7 0%MeCN/H 2 
O) Til b v Mfe^^ H (72) (9. 3mg, 63%) 
'H-NMR (400MHz, CDC1 3 -D20/TMS) (5 : 
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4 1 

0. 53 (3H, s), 0. 85 (3H, d, J = 6. 7Hz) , 1. 08 (3H, d, J = 6. 8Hz) , 1. 21 (6H, s) , 

1. 12-2. 04, (19H, m) 2. 23 (1H. dd, J = 7. 9Hz, 13. 4Hz) , 2. 67 (1H, dd, J =4. 0 
Hz, 13. 4Hz), 2. 83 (1H, m) , 3. 83 (1H, td, J = 7. 9Hz, 4. OHz), 4. 29 (1H, d, J = 
3. 3Hz) , 5. 01 (1H, d, J = l. 8Hz) , 5. 28 (1H. m) . 6. 01 (1H, d, J = I 1. 3Hz) , 6. 3 

5 9 (1H, d, J = 1 1 . 3Hz) 
UV (E t OH) : A max266nm 

MS m/z 430 (M + ) , 412 (M*-H 2 0) , 394 (M*-2H 2 0) 
HR-MS:calcd. for C 28 H 46 0 3 : 430. 3447 
found : 430. 3443 

10 

^l^Jl tiiOS^^fr&l^SutT?, J^T©1, 2 5 - v 
k H n ^ -> - 2 - ^ ;Hf ^ S > D 3 SI & §SL b . 

(20S) - la, 2 5-ybFa^v-2 g-^fJl/-3i3-h' 
15 ^ ^ > D a (68) <D^$L 




25 'H-NMR (400MHz, CDC 1 3 -D 2 0/TMS) 6 : 

0. 55 (3H, s) , 0. 85 (3H, d, J = 6. 4Hz) ,1.15 (3H, d, J = 6. 7Hz) ,1.21 (6H, s) , 

1. 17-2. 01 (19H, m) 2. 42 (1H, dd, J = 1 3. 9, 4. 9Hz) , 2. 52 (1H, d, J = l 3. 9Hz) , 

2. ''82 (1H, dd. J = l 1. 9Hz, 4. OHz) . 3. 99-4. 04 (1H+1H. m) . 5. 02 (1H, t, J = l. 
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4 2 

8Hz), 5. 37 (1H, t, J = l. 8Hz). 6. 03 (1H, d, J = ll. 3Hz) . 6. 35 (1 H, d. J = 1 1 . 3 
Hz) 

UV (EtOH) : A max263nm 

MS m/z 430 (M f ) , 412 (M f -H 2 0), 394 (M f -2H 2 0) 
5 HR-MS:calcd. for C 28 H 46 0 3 : 430. 3447 
found :430. 3441 

mmm 3 ] 

(20S) - 1 fl . 25-yhFD^y-2f}-/^Jl,-3g-lf 
10 ^ $ >D 3 (69) (D-gfc 



15 




20 'H-NMR (400MHz, CDC1 3 /TMS) 6 : 

0. 55 (3H, s) , 0. 85 (3H, d, J = 6. 7Hz) , 1. 22 (6H, s) , 1. 23 (3H, d, J = 7. 3Hz) , 

2. 17 (1H, d, J=4. 3Hz). 2. 50 (1H, brd, J = l 2. 5Hz) , 2. 59 (1H, dd, J = 14. 0Hz, 

3. 7Hz). 2. 79 (1H, d, J = 7. 6Hz) , 2. 85 (1H, dd, J = l 2. 5Hz, 4. 9Hz), 3. 91 (1H, 
m). 4. 17 (1H, m), 5. 01 (1H, d. J = 2. 1Hz), 5. 25 (1H, d, J = l. 8Hz), 6. 09 (1H, 

25 d, J = 1 1 . 3Hz), 6. 48 (1H, d, J = 1 1 . 3Hz) 

MS m/z 430 (M*) ,412 (M*-H 2 0) , 394 (M + -2H 2 0) , 379 (M*-2H 2 0-Me) 
HR-MS:calcd. for C 28 H 46 0 3 ; 430. 3447, found ; 430. 3446 
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immm 4 ] 

(20S) -la, 25-ykHa^->-23-^ ^ )l - 3 a - \± 
il>D 3 (7 0) <D fiJc 




(70) 

'H-N'MR (400MHz. CDCI3/TMS) <5 : 

0. 54 (3H, s) , 0. 85 (3H, d, J = 6. 4Hz) , 1. 06 (3H, d, J = 7. 0Hz) , 1. 22 (6H, s) , 
15 2. 12 (1H, d, J = 2. 8Hz) , 2. 34 (1H, dd, J = 1 4. 7Hz. 7. OHz) , 2. 60 (1H, brs), 2. 
64 (1H, dd, J = 13. 4Hz, 2. 8Hz) , 2. 84 (1H, dd, J = l 1. 6Hz, 3. 1Hz) , 3. 65 (1H, 
in) , 3. 90 (1H, m) , 5. 05 (1H, d, J = l. 8Hz) , 5. 30 (1H, d, J = 2. 7Hz) , 6. 02 (1H, 
d, J = 1 1 . 3Hz), 6. 41 (1H, d, J = ll. 3Hz) 

MS m/z 430 (M*) , 412 (M + -H 2 0) , 394 (M + -2H 2 0) , 379 (M + -2H 2 0-Me) 
20 HR-MS:calcd. for C 2g H 46 0 3 ; 430. 3447, found ; 430. 3447 



innm 5 ] 

(2QS) -1/3, 2 5-yhFn^y-2 j3 - ^ ^ )l> - 3 a - fc* 
9 a >D J L (7 1 ) <D&fc 

25 



WO 98/50353 



PCT/JP98/01979 
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10 'H-NMR (400MHz, CDCI3/TMS) <5 : 

0. 54 (3H, s) , 0. 85 (3H, d. J = 6. 4Hz) , 1. 10 (3H. d, J = 6. 7Hz) . 1. 22 (6H, s) , 

1. 68 (2H, m), 1. 85 (2H. m) , 1. 98 (2H, m) , 2. 24 (1H, dd. J = 1 3. 4Hz, 8. 5Hz) , 

2. 65 (1H, dd, J = 13. 4Hz, 4. 3Hz) , 2. 82 (1H, dd, J = 12. 2Hz, 4. 3Hz) , 3. 81 (1 
H. m), 4. 2 7 (1H, m) , 5. 02 (1H, d, J = 2. 1Hz) , 5. 28 (1H, d, J = l. 8Hz). 6. 02 (1 

15 H, d, J = 1 1 . 3Hz), 6. 40, (1H, d, J = ll. 3Hz) 

MS m/z 430 (M + ) , 412 (M + -H 2 0) , 394 <M + -2H 2 0) , 379 (M*-2H 2 0-Me) 
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